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EXECUTIVE SUMMARY 



At the request of the Central Region, Mobile Air 
Monitoring Unit #2 of the Air Resources Branch undertook an ambient 
air quality survey in the vicinity of the Brock West Landfill site 
in Pickering from March 24 to April 1, 1987. 

The main objectives of this survey were: (11 to establish 
air quality parameters in the vicinity of the Brock West Landfill 
site; (2) to perform active monitoring during the periods of odours; 
[ 3 ) to attempt to identify the odour (s); and 14) to acquire air 
quality data downwind of the new landfill gas burner complex at 
times when Mann Testing Laboratories Limited were performing 
environmental and characterization tests on one of the burners 
contained therein. 

On several occasions, a discernible bad-smelling odour of 
decomposing garbage was detected by the Ministry staff while at the 
Liverpool/Halsey Lane area and at the Pickering Public Works yard at 
the west end of Dersan Street. This odour was offensive at times 
but the specific identity of the compounds causing these odours was 
not determined since no appreciable concentrations of total reduced 
sulphur compounds or any of the 141 specific organics were measured 
at either locale. However, measurements taken one metre above a 
manhole on Valley Farm Road near the Third Concession at a time when 
similar but stronger odours were present, did reveal elevated 
concentrations of total reduced sulphur compounds and some aromatic 
organics. 

From the data acquired during this survey, no applicable 
Ministry of the Environment Air Quality Standards, Criteria or 
Guidelines were exceeded for any of the measured contaminants. 



SOMMAIRE 

A la demande de la Region du Centre, 1' unite mobile de surveillance de 
I'air n" 2 de la Direction des ressources atmospheriques a precede a une etude 
de la qualite de I'air ambiant dans les environs de la decharge Brock West a 
Pickering, du 24 mars au 1^^ avril 1987. 

Cette etude avait pour principaux obj ectifs : (1) de fixer des coefficients 
de qualite de I'air dans les environs de la decharge Brock West, (2) de proceder 
a une surveillance active pendant les periodes d'emission d'odeurs, (3) d'essayer 
de determiner les odeurs et (4) de recueillir des donnees sur la qualite de I'air 
sous le vent du complexe d' incineration au gaz de la nouvelle decharge, au 
moment ou Mann Testing Laboratories Limited procedait a des essais environnementaux 
sur I'un de ses incinerateurs. 

A plusieurs occasions, une mauvaise odeur perceptible d'ordures en 
decomposition avait ete detectee par le personnel du Ministere travail Ian t dans 
le secteur de Liverpool/Halsey Lane et au depot de voirie de Pickering a 
I'extremite ouest de la rue Dersan. Cette odeur etait parfois desagreable mais 
on ignorait la nature precise des composes qui en etaient responsables, car on 
n'avait mesure aucune concentration sensible de composes du soufre reduit ni 
d' aucune des 141 substances organ iques a ces sites. Cependant , des mesure s 
effectuees un metre au-dessus d'une bouche d'egout du chemin Valley Farm, tout 
pres de la troisieme concession, a un moment ou I'on sentait des odeurs 
analogues mais plus fortes, ont revele des concentrations elevees de composes 
du soufre reduit et la presence de certaines substances organiques aromatiques. 

D'apres les donnees recueillies dans le cadre de cette etude, la 
concentration des contaminants mesures ne depassait en aucun cas les norraes , 
criteres ou lignes directrices applicables du ministere de 1' Environnement en 
ce qui concerne la qualite de I'air ambiant. 
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Abbreviations used in this survey report: 



BTX 
CCs 
CH4 
CO 



Benzene, Toluene and Xylenes 



Common Contaminants 

Methane 

Carbon Monoxide 



Dwnwd Downwind 

GC Gas Chromatograph 

i.e. That is 

km/hr Kilometres per hour 

MAMU Mobile Air Monitoring Unit 

ml/min Millimetres per minute 

MP Monitoring Period 

MSD Mass Selective Detector 

N/A Not Applicable 



n.a. Not available 

n.d. Not detected 

NO Nitric Oxide 

NOx Oxides of Nitrogen 

N02 Nitrogen Dioxide 

03 Ozone 

ppm Parts per million 

502 Sulphur Dioxide 

THC Total Hydrocarbons 

TH-M Non-methane Hydrocarbons 
ug/m3 Micrograms per cubic metre 



1.0 Background and Introduction 

For two weeks in May of 1984, Mobile Air Monitoring Units 
(MAMUs) #1 and #3 performed air quality surveys in the vicinity of 
the Brock West Landfill Site in Pickering, Ontario. The results of 
that survey were released as Air Resources Publication 
ARB-027-85-ARSP in February of 1985. At that time, an intensive 
screening of the gaseous emissions from this landfill site was 
undertaken by the instrumentation housed in these two MAMUs; namely: 
continuous ground level concentrations (glc's) of up to 10 common 
contaminants (CCs) as measured by dedicated analyzers housed in 
MAMUff 1 ; up to 117 discrete volatile organic compounds ( VOCs ) 
{alkanes, aromatics, chlorinated organics, etc.) that could be 
detected by the cn-board gas chromatographic iGC) system of MAMU#1 ; 
and other organics (amines, organic sulfides and disulfides, 
aldehydes, ketones, acetones, alcohols and organic acids) that could 
be detected by the Trace Atmospheric Gas Analyzer (TAGA 3000) mass 
spectrometer system of MAMU#3. 

The findings of the 198 4 study showed that (a) no 
applicable Ministry of the Environment Air Quality Standard, 
Criterion or Guideline was exceeded for the monitored contaminants; 
(b) that the most abundant gaseous contaminants were methane ( 1 to 
20 parts per million (ppm)), xylenes [12 to 130 micrograms per cubic 
metre (ug/m^)) and toluene (8 to 84 ug/m^) as determined by the GC 
and other analyzers of MAMUftl; and (cl the major compounds detected 
by the TAGA (of MAMU#3) were acetone, butanone, toluene and xylenes 
in the concentration range of 5 to 20 parts per billion (ppb) and 
trace amounts of dimethyl sulphide and dimethyl disulfide which were 
consistent with the total reduced sulphur results of 1 to 25 ppb. 

Additional ambient air monitoring in the vicinity of the 
Brock West Landfill site was requested by the Central Region and was 
to be conducted in the spring of 1987. A new landfill gas burner 
complex was being commissioned at the landfill site and the Metro 
Toronto Works Department made arrangements with Mann Testing 
Laboratories to undertake characterization and environmental testing 
of the third burner unit of this complex during March, 1987. For 
safety reasons, only one burner unit was operational and ambient air 
monitoring was specifically requested for the time period in order 
that comparisons could be made between the two data sets. 

Since 1984, a considerable amount of work dedicated 
specifically to odour control has been carried out at the Brock West 
Landfill site . Namely , enhanced top and cut filling procedures have 
been implemented and the gas collection system consisting of wells, 
trenches and a centralized landfill gas burner complex (which was 
about 60% complete (operationally! at the time of the 1987 survey) 
has undergone extensive additions and refinements. Nevertheless, 
there have been numerous public complaints regarding odours from 
this landfill site. In 1 986, upwards of 600 complaints were 



registered with the Ministry. 

In accordance, the main objectives of the 1987 survey were 
to: (IJ establish air quality parameters in the vicinity of the 
Brock West Landfill site; [21 perform active monitoring during the 
periods of odours; (3) attempt to identify the odour (s); (4) and 
acquire air quality data downwind of the landfill gas burner complex 
at times when Mann Testing Laboratories Limited was doing its 
testing. 



2.0 The MAMU and Monitoring Programme 

The residents of the Town of Pickering expressed concern 
that a regular workday monitoring programme would NOT cover the 
hours of maximum occurence of odours [i.e. between 6am and Sam and 
between 7pm and 9pm). Thus, an active weekday monitoring programme 
was followed utilizing Mobile Air Monitoring Unit (MAMU) #2 to 
encompass these times, namely; from 4am to 11am and from 4pm to 
11pm. An active monitoring programme infers that staff members were 
on site; all analyzers were scrutinized and if needed, calibrated; 
the monitoring unit was moved to the appropriate site(s) [downwind 
and upwind of sourcels)); and that ambient air sampling was being 
undertaken by ALL instrumentation housed in the monitoring unit. At 
other times (mainly the weekend), a passive monitoring programme was 
followed in that the monitoring unit was stationary [at one of two 
temporary monitoring sites); no staff members were present; and only 
the continuous gaseous analyzers and meteorological station were 
measuring air quality parameters. 

The most versatile analyzer of MAMU#2 was the dual 
capillary column gas chromatographic (GC) system which was used for 
the detection, identification and quantification of up to 1 41 
different VOCs. To detect individual VOCs in ambient air at a 
concentration level of 1 ug/m"* , ambient air was drawn through a 
Trace Organic Preconcentrator [TOP) unit for a set period of time - 
usually one hour. In the TOP, the organics were adsorbed onto a 
Carbotrap-Spherocarb cartridge and then thermally desorbed and 
prefocused onto a nickel loop cooled to -195°C with liquid nitrogen. 
The prefocused organics were then flash vapourized and injected 
simultaneously onto two 25 metre columns (OV-1 , SE-54) where the 
individual organics were separated and measured by flame ionization 
detectors. Positive identification of the VOCs was assisted by a 
computer which compared and correlated the results of the two 
columns with a library established from prior tests. 

The other analytical instruments of MAMUft2 (Table 1 ) were 
specific continuous analyzers that could measure the following 
common contaminants in ambient air. 

Oxides of Nitrogen [NO^) Nitric Oxide (NO) 

Nitrogen Dioxide [NO3) Sulphur Dioxide (SO^l 

Total Reduced Sulphur Cpds ITRS) Carbon Monoxide (CO) 

Total Hydrocarbon Cpds (THC) Methane (CHJ 

Non-methane Hydrocarbons (TH-M) Ozone [O3) 

A more detailed description of the specific monitoring 
capabilities of the instruments of MAMU#2 together with the 
respective detection limits and applicable Ministry of the 
Environment Air Quality Standards, Criteria, Guidelines and 
Provisional Guidelines and Threshold Limit Values (TLV) are 
presented in Tables 1 and 2 . 



MAMU»2 also contained a complete ground-based 
meteorological station which could continuously record wind 
direction and speed, ambient temperature, humidity, solar radiation 
and barometric pressure data. 

Mann Testing Laboratories Limited did not commence testing 
of the third burner unit until the last week of March [from the 
evening of March 24 to March 28). The monitoring period implemented 
by the Air Resources Branch included this test period by commencing 
on March 24 and continuing until April 1, 1987. 

The data set for this study comprised 18 different 
monitoring periods including 162 hours of common contaminant and 
ground-based meteorological data and 31 half-hour VOC samples. 

As the survey developed, it became obvious that the 
acquired data set could be discussed under the following four 
categories: (A) the air quality data acquired at the Pickering Works 
Centre on Dersan Street; (B) the air quality data acquired in the 
residential area at Liverpool Road near Halsey Lane; [CI the air 
quality data acquired on-site and 400 metres downwind of the burner 
complex; and (Dl the air quality as measured one metre above the 
leachate sewer system manhole near the corner of Valley Farm Road 
and the Third Concession (Figure 1). 



fFCT^r--- 



FIGURE 1 



BROCK WEST LANDFILL SITE 



MONITORING LOCATIONS 




wTm\aar~(a^^^ 



SCALE 



1km 
i 



- Monitoring Locations 



8 



3.0 RESULTS AND DISCUSSION 

3.1 THE AIR QUALITY DATA as ACQUIRED AT THE PICKERING WORKS 
CENTRE (at the west end of DERSAN STREET). 

The Pickering Works Centre was a semi-permanent monitoring 
site in that electrical power was supplied so that both active and 
long-term passive monitoring could be undertaken. The survey 
programme was conducted at this site on March 24, 26 and 27th. Five 
monitoring periods (MPs) encompassed these days during which 84 
hours of common contaminant and meteorological data and 17 VOC 
samples were acquired. 

On Tuesday March 24, a weakening ridge of high pressure 
was aligned north-south just east of Lake Ontario. The air mass 
over Pickering was dry and stable. It was a clear sunny day and the 
winds were initially light and variable but by early afternoon, they 
had become easterly at 15 km/hr (kilometres/hour). 

This was the first day for this survey and MAMUtt2 arrived 
in the area shortly before 2pm. MAMu#2 moved to the Works Centre 
and all instruments were calibrated. The Ministry staff visited the 
burner complex at the landfill site and learned that the Mann 
Testing Laboratories' testing programme had not commenced but was 
scheduled to start later that evening. The Ministry staff returned 
to MAMU#2 and upwind data were acquired at the Pickering Works 
Centre. Commencing at 3:12pm, over one hour of common contaminant 
data and three VOC samples were collected at this site (MP B242, 
Table 3). As noted from the collected data, low ground level 
concentrations (glc's) were monitored. The respective maximum 
one-hour average glc's of CO, TRS, THC, SO^ , and NO^ were 0.11, nd 
(not detected, i.e. the ambient air concentration of TRS was less 
than 0.002ppml, 1.36, nd (i.e. the ambient air concentration of SO2 
was less than O.Olppml, and O.OSppm (Table 4). From the three VOC 
samples, the total organic concentrations ranged from 48 to 87 ug/m^ 
with the alkanes and aromatics comprising approximately 62% and 33% 
of these totals respectively [Table 51. All of these concentrations 
values were low and since the Works Centre was upwind of the 
landfill site on March 24, the collected air quality concentrations 
were deemed to be indicative of the rural environment in this area. 

On Thursday March 26, a low pressure area was centered 
just north of Lake Huron. Its warm front had pushed through the 
Pickering area overnight and as a result, the air mass over 
Pickering was moist and unstable. It was overcast with fog and 
light rain in the early morning. Because of this frontal passage, 
the winds were southerly, brisk and veering continuously. 

Before 7am, MAMU»2 had been fully calibrated and since the 
winds were from the westsouthwest at 10 km/hr, the monitoring unit 
was moved to the Works Centre. It was still overcast and upon 
arrival at this site, a significant odour of decomposing garbage was 
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detected by the Ministry staff. Since the Works Centre was directly 
downwind of both the landfill area and burner complex site on March 
26, an active monitoring programme was implemented. Commencing at 
7:22am, ten VOC samples (one one-half hour sample every hour I and 
21.5 hours of common contaminant and meteorological data (MPs B262 
and B263) were acquired. (By mid-morning, Mann Testing Laboratories 
Limited had commenced their characterization studies at the burner 
complex. ) 

Although a significant odour was detected by the Ministry 
staff at this site, this was not reflected by the glc's of TRS. From 
the data sets of monitoring periods B262 and B263, no total reduced 
sulphur compounds were detected. That is, if they did exist in the 
air, they existed in quantities less than the minimal detectable 
limits of the TRS analyzer [i.e. 0.002ppm). Similarly no SO2 was 
detected (the minimal detectable limit for SO2 was O.Olppm) and as 
for the other common contaminants, the maximum one-hour average 
glc's were: 1.32ppm for CO, 0.153ppm for NO^ and 0.012ppm for O3 
(Table 4). From the ten VOC samples, the total organic 
concentrations ranged from 8 4 to 348 ug/m^ with an average 
concentration of 198 ug/m^ (Table 5). On the average, the alkanes 
and aromatics comprised approximately 53% and 32% of these totals 
respectively. The more dominant alkanes were propane, pentane and 
hexane but their average concentrations were all less than 12 ug/m^ . 
The more dominant aromatics were the BTX's (benzene, toluene and 
xylenes) with respective average concentrations of 5, 25 and 16 
ug/m^. Twenty-five to 57 different organics were detected in these 
10 VOC samples, yet no individual concentration was greater than 55 
ug/m^. Thus from these two data sets, the identity of the odour 
remained unknown as the measured glc's for the identified gaseous 
contaminants were all low and no applicable Ministry of the 
Environment Air Quality Standard, Criterion or Guideline was 
exceeded or even approached for any of these measurements. 

The last day of active monitoring at the Works Centre was 
Friday March 27 and on this date, a weak north-south orientated 
ridge of high pressure was situated over Lake Huron. During the 
early morning, the winds were calm; there was morning fog; and a 
weak odour of decomposing garbage was discernible at the Works 
Centre. This weak offensive odour was persistent as the Works 
Centre was downwind of the landfill site throughout most of the day. 
The air mass over Pickering was moist and stable and the sky 
condition was overcast stratocumulus . During the late afternoon, 
the winds became westsouthwesterly at 5 to 10 km/hr. 

Commencing at 5:48am, 2 VOC samples and approximately 3 
hours of CC data were acquired. As noted by MP B272, although 
odours were perceived by the Ministry staff, this was not reflected 
by the TRS concentrations ('not-detectable' being reported! and low 
concentrations were measured for the other common contaminants; for 
example, the maximum one-hour average glc for CO was only 1.03ppm 
and for NO^^ 0,13ppm (Table 4). From the two VOC samples, the total 
organic concentrations were 314 and 313 ug/m^ with the alkanes and 
aromatics comprising 53% and 31% of these totals respectively (Table 
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5). Again, the more dominant organics were the BTXs with average 
concentrations of 6 (benzene), 37 (toluene) and 25 (xylenes) ug/m^. 
The only other dominant organics were the low boiling alkanes, 
namely: propane (22ug/m^) and butane (23 ug/m^) . As with the 
previous results, the identity of the odour causing contaminant(s) 
could not be determined from these measurements. 

Because calm winds were present during the morning and 
several odour complaints were received from residents of Pickering 
in the Liverpool/Finch area, MAMU#2 left the Works Centre for this 
area shortly before 9am. From the weather prognosis, the winds were 
expected to be westerly for the weekend. In the late afternoon of 
March 27, ^4AMU#2 returned to the Works Centre and was prepared for 
the weekend monitoring programme. 

At the onset of the weekend programme, the weak odour of 
decomposing garbage was still present at the Works Centre and as a 
result, two more VOC samples were acquired. Low organic 
concentrations were determined from these two samples and the total 
concentrations were only 210 and 277 ug/m^ with the alkane fraction 
comprising 57% of these totals and the aromatics 3U (MP B276, Table 
5). The more dominant organics detected in these samples were the 
low boiling alkanes [15 ug/m^ for propane and 22 ug/m^ for butane) 
and the BTXs (9 ug/m^ for benzene, 2 4 ug/m^ for toluene and 18 
ug/m^for the xylenes). Apart from the VOC sampling, 58.8 hours of 
CC data were acquired during this weekend and the data are presented 
by MP B276 in Table 4. Low glc ' s were determined as the respective 
maximum one-hour average glc's of CO, SO^, NO^and O3 were only 2.09, 
0.016, 0.20 and 0.03 ppm and the overall average glc's for these 
contaminants were 0.51 , 0.005, 0.03 and 0.01 ppm. No TRS was 
detected at this site during this weekend. 

From the air quality data acquired at the Pickering Works 
Centre on Dersan Street, no applicable Ministry of the Environment 
Air Quality Standards, Criteria or Guidelines were exceeded or 
approached for any of the measured gaseous contaminants. From the 
14 VOC samples acquired downwind of the landfill site, the total 
organic concentrations ranged from 84 to 348 ug/m"* with the alkanes 
and aromatics comprising approximately 52% and 31% of these totals 
respectively. From the resulting chromatograms, 78 to 87% of the 
total peak areas were identified resulting in the identification of 
27 to 58 different organics with the more dominant being the BTXs 
(benzene - up to 1 ug/m"*, toluene - up to 52 ug/m^ and xylenes - up 
to 27 ug/m^). During periods of 'odour'at the Pickering Works 
Centre, no elevated concentrations of total reduced sulphur 
compounds or any of the other common contaminants were recorded. It 
is apparent from these data, that the specific contaminant( s) 
responsible for the odour could not be identified. 



n 



3.2 THE AIR QUALITY DATA as ACQUIRED ON LIVERPOOL ROAD (near 
HALSEY LANE 1 . 

This was the second semi -permanent monitoring site 
utilized during this survey. Both active and passive monitoring 
programmes were conducted at this site during March 24, 25, 27, 28, 
29, 30 and 31 . Ten monitoring periods encompassed this time during 
which 1 VOC samples and approximately 1 32 hours of common 
contaminant and meteorological data were acquired. 

On March 24, a weak high pressure ridge was located over 
Lake Ontario and a nocturnal inversion was expected in the Pickering 
area. During the early evening, the residents in the 
Liverpool /Finch area submitted several odour complaints to the 
Ministry. After 9pm, it was calm, cool and clear and an overnight 
passive air monitoring programme was initiated (MP B244). From the 
7 hours of CC data acquired during this time, no sulphur compounds 
were detected and the results were generally indicative of a clean 
urban environment. For example, the maximum one-hour average glc of 
CO was 0.20ppm, for THC l.SSppm, for NO^ 0.04ppm, for O3 0.04ppm and 
'not detected' for TRS and SO^ (Table 4 ) . Some light odour 
resembling decaying garbage was perceived at approximately 4:30am 
but since no sulphur compounds were detected, only one VOC sample 
was acquired. Twenty-six different organics were detected in this 
sample and the total organic concentration was light (69 ug/m^ ) 
(Table 6) . The alkanes comprised 55% of this total and the 
aromatics 33% with the more dominant organics being propane [13 
ug/m^) and toluene (10 ug/m^ 1 . 

During the late morning and early afternoon of March 25, 
the passive monitoring continued at the Liverpool site. A low 
pressure area in central States was moving northward and was 
expected to bring some light rain and overcast conditions to the 
Pickering area later in the day. The air mass was moist and 
unstable and around noon, the winds were light southeasterly. 
Commencing at 11am, approximately 5 hours of common contaminant data 
were acquired at this site (MP B253) and all measured concentrations 
were low (Table 4). For example, the maximum one-hour average glc 
of CO was only 0.91ppm, of NO^^ O.OSppm and of O3 0.04ppm. No odour 
was detected at this time and no VOC sample was acquired. 

The warm front associated with this low pressure system 
pushed into the Pickering area overnight and because of this, 
overcast conditions with some light rain and fog were present. 
Since the winds were forecasted to be light and variable, MAMUIf2 
started another passive monitoring programme at 9:40pm (MP B255). 
Since there were no odour complaints from the residents of Pickering 
during the evening and no odour was detected by Ministry staff, only 
common contaminant data were acquired. From the 8 hours of CC data 
acquired during this night, low concentrations were measured. The 
maximum one-hour average glc of CO was 0.59ppm, of NO^ 0.06ppm, of 
O3 0.03ppm and once again, no TRS or SO2 were detected [Table 4). 
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After the overnight monitoring [i.e. MP B255), MAMUft2 did 
not return to the Liverpool site until the morning of March 27. The 
low pressure area had pushed off to the east and on March 27, a weak 
north-south orientated ridge of high pressure situated over Lake 
Huron was influencing the weather in Pickering. The air mass over 
Pickering was moist and stable and the winds were forecasted to 
become light and variable throughout the day. 

During the early morning of March 27, several odour 
complaints were logged with the Ministry - in particular from 
residents on Fieldstone Circle, Bowler Drive and Timber Court. 
Ministry staff members investigated and upon arrival at the scene 
(usually within 15 minutes of the received complaint), the odours 
had dissipated. Because of these odour complaints and the light and 
highly variable winds, MAMU#2 moved to the Liverpool site at 9am. 
No odours were discernible at this time but nevertheless, monitoring 
of the common contaminants commenced at 9:31am (reference to MP 
B273). The 6.9 hours of ambient air data showed that low 
concentrations for the common contaminants were measured (Table 4). 
There was no odour during this time but nevertheless, at 4:30pm, one 
VOC sample was acquired. The total organic concentration determined 
from this sample was 227 ug/m^ with the alkanes accounting for 57% 
of this total and the aromatics 34% (MP B273, Table 6). The more 
dominant organics were the low boiling alkanes (propane at 15 ug/m^, 
butane at 22ug/m^) and toluene at 22 ug/m^. After 6pm, the winds 
became more westerly and MAMU#2 moved to the Pickering Works Centre 
where it was prepared for the weekend passive monitoring programme. 

On Monday, March 30, a low pressure area was centered over 
eastern Quebec and from it, a cold front extended southwesterly over 
southern Ontario. This cold front was on a line between Barrie and 
London and was expected to move through Pickering during the 
afternoon. Behind this front, the temperature was expected to drop 
below freezing and snow was forecasted for the evening. Before 6am, 
the winds were light and variable. By 9am, the winds had become 
northerly and moderate (up to 15 km/hr). 

At just after 8am on March 30, MAMU»2 moved from the 
Pickering Works Centre to the Liverpool site. At 8: 33ani, the 
collection of one VOC sample was started and at 9am, the acquisition 
of 9 hours of common contaminant data commenced (MP B303). Although 
the monitoring unit was downwind of the landfill site, some 
contamination of the sampled air by vehicular emissions was 
unavoidable since the monitoring unit was situated on Liverpool 
Road . As shown in Table 4 , the vehicular contamination was 
reflected by the higher glc's of CO (its maximum one-hour average 
and instantaneous glc's were 1.97 and 2.22ppm) and NO^ (0.13 and 
O.lSppml. The vehicular emission contamination was also evident in 
the analysis of the VOC sample. The total organic concentration was 
172 ug/m^ with the alkanes comprising 78% [134 ug/m^ ) of this total 
and the aromatics 10% (18 ug/m^) (Table 6). The more dominant 
organics were the low boiling alkanes; propane, butane and pentane. 
No sulphur compounds were detected during this monitoring period and 



13 



•^|.yTT»wcs>»'^;»^ ^ 



no odour complaints were received. 

Because of the forecasted poor weather and yet northerly 
winds, MAMU#2 remained at the Liverpool site until the morning of 
April 1, 1987 - i.e. for the remainder of this air quality survey. 

During the evening of March 30, another overnight 
monitoring programme for the common contaminants was carried out. 
Monitoring for the common contaminants commenced at 6:17pm (MP B304) 
and the two half-hour VOC samples were collected starting at 5:52pm 
and 8:17pm. The Ministry staff travelled extensively in the area 
but no strong odours were perceived. No odour complaints were 
logged and upon review of the 11 hours of acquired CC data, all 
concentrations were found to be low. The respective maximum 
one-hour average glc's of CO, SOz* THC, NO^and O3 were only 0.25, 
0.01, 2.88, 0.01 and O.Olppm (Table 4). No TRS was detected and 
from the analyses of the two VOC samples, the total organic 
concentrations were only 16 and 23 ug/m^ [Table 6). 

Upon arrival of the morning staff on March 31 , 
approximately 10 centimeters of snow had fallen overnight. It was 
still snowing and the temperature was below -2°C. Some freezing 
rain was mixed with the snow and the weather vane [wind speed and 
direction) had frozen solid. The winds were light and variable and 
no odours were present. 

All instruments were calibrated and monitoring of the 
common contaminants commenced at 5:40am (MP 331 2). This monitoring 
lasted for approximately one hour and low concentrations were 
measured. No odour was perceived during this time and the winds 
remained light and variable. 

Another monitoring period was started at 7:22am and ran 
for the next 10 hours (MP 331 3). During this time, there were still 
no odours and the winds continued to be light and variable. Since 
there were no odours, no VOC samples were acquired. The 
concentrations for the common contaminants were low. For example, 
the respective maximum one-hour average glc's for CO, THC, TRS, SO^, 
and NO^ were only 0.40, 4.02, nd., nd. and 0.02ppm [Table 41. The 
hydrocarbon analyzer started to malfunction after 5:30pm and because 
of this, monitoring was halted. 

The ambient temperature was less than -4^ and the wind 
vane was still frozen. However, another monitoring period was 
started at 5:42pm (MP B31 4) . This monitoring lasted for 
approximately 3 hours and all the ground level concentrations were 
low and similar to those reported for the previous monitoring period 
(Table 41. At 9pm, another check was made on the analyzers and the 
hydrocarbon analyzer and the wind vane were still inoperative. At 
9:15pm, the final overnight monitoring programme was started (MP 
3315). As throughout this day, low concentrations for the common 
contaminants were measured. The respective maximum one-hour average 
glc's of CO, TES, SO^, NO^and O3 were 2.03, 0.003, nd., 0.08 and 
O.Olppm (Table 4 ) . 
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Although no odours were present, 5 VOC samples were 
acquired during the evening of March 31 . The total organic 
concentrations determined from these samples were very low; ranging 
from only 10 to 20 ug/m^ (Table 6). 



3.3 AMBIENT AIR DATA ACQUIRED ON-SITE & DOWNWIND OF BURNER 
COMPLEX AND LANDFILL AREA 

On-site air quality data downwind of the burner complex 
and landfill area were obtained only during March 25. A low 
pressure area located in southwestern Iowa was influencing the 
weather in Pickering on this date. The winds were easterly 
throughout the day. They were light in the morning and increased to 
almost 20 km/hr by late afternoon. It was overcast and Mann Testing 
Laboratories Limited was conducting its tests at the burner complex. 

At Sam, MAMUft2 moved onto the Brock West Landfill property 
and was positioned approximately 300 metres west of and downwind -of 
the burner complex and landfill site. Commencing at 8:20am, 1.9 
hours of common contaminant data were acquired and at 9am, one 
half-hour VOC sample was collected (MP B252). The winds were light 
during this time (less than 3 km/hr) and there was a considerable 
amount of heavy truck traffic between the burner complex and the 
monitoring unit. Some light and sporadic odours from the burner 
complex and landfill site were detected by the staff at the 
monitoring unit. The data acquired would not be representative of 
emissions from the burner complex and the landfill site because they 
would be complicated by the emissions from the intervening vehicles. 
As noted from the common contaminant data, the maximum instantaneous 
glc's of CO and NO^ were 3.87 and 0.104ppm (vehicular emissions) 
while the maximum one-hour averages were 0.60 and 0.07ppm (Table 4). 
For the reduced sulphur compounds, the maximum instantaneous glc was 
O.OOSppm (burner complex and landfill site) while the maximum 
one-hour average was just at the detection limit (i.e. 0.002ppm). 
From the analyses of the VOC sample, the organic concentration was 
also contaminated by these vehicular emissions. The total organic 
concentration was 304 ug/m^ but the major part (over 79% or 232 
ug/m^) was comprised of the alkane fraction with the more dominant 
organics being propane through hexane with individual concentrations 
10 to 70 ug/m^ (Table 7 ) . Since vehicular emissions were 
contaminating the air quality downwind of the burner complex and 
landfill site, the monitoring was terminated shortly before 10am. 

MAMUft2 returned to this site around 5pm. The winds had 
increased to 1 5 or 20 km/hr and the vehicular traffic had become 
much less. Another 1.3 hours of common contaminant data {MP B254) 
and another half-hour VOC sample were collected at this time. As 
noted from the common contaminants, vehicular emission contamination 
was much less. The maximum instantaneous glc's of CO and NO^ were 
now only 0,24 and O.OSppm and the maximum one-hour average glc's 
were 0.16 and 0.04ppm (Table 4). No total reduced sulphur compounds 
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or sulphur dioxide were detected at this site. However for total 
hydrocarbons, the maximum one-hour average concentration was 
2.58ppm. Although not presented in Table 4, methane, a component of 
the total hydrocarbon compounds, had a maximum instantaneous glc 
reading of 9.86ppm and a maximum one-hour average of 1.97ppm. These 
high methane readings inferred that this site was directly downwind 
of the burner complex and the landfill area. No strong or 
persistant odour of decomposing garbage was discernible at the 
monitoring unit and as can be seen from the GC analyses, the total 
organic concentration was low [29 ug/m^l with only 14 specific 
organics being identified [Table 7). 



3.4 AIR MEASUREMENTS TAKEN ONE METRE ABOVE MANHOLE AT THE 
CORNER OF VALLEY FARM ROAD AND THE THIRD CONCESSION. 

During the early evening of March 24, a very strong odour 
of decomposing garbage was noted above the first manhole south of 
the Third Concession on Valley Farm Road. This was the same type of 
odour as was detected at the Pickering Works Centre and on Liverpool 
Road, but in this case, it was much stronger. A sampling hose was 
run from the monitoring unit and placed approximately 1 metre above 
this manhole. The winds were light and the ambient temperature was 
approximately 10°C. 

Commencing just after 6pm, 2.4 hours of common contaminant 
data (MP B243) and two half-hour VOC samples were acquired at this 
site. The measured concentrations were high. For example, the 
respective maximum instantaneous concentrations of CO, TRS and THC 
were 46.61, 0.109 and 59.12ppm and their respective maximum one-hour 
averages were 19.32, 0.015 and 41 .02ppm (Table 4 ) . It is 
interesting to note that no sulphur dioxide was measured at this 
time, i.e. if there were any sulphur dioxide in the emissions from 
this manhole, it would have been at concentrations less than the 
minimum detectable level (O.Olppm) of the analyzer. From the 
analyses of the two VOC samples, the total organic concentrations 
were 1551 and 2225 ug/m^ [Table 7). The alkanes comprised 56% of 
these concentrations and the aromatics 30%. An average of 60 
different organics were detected in these two samples and of these, 
the more dominant were butane ( 1 93 ug/m"* I , 2-methylbutane [174 
ug/m"*), pentane (111 ug/m^), 2-methylpentane (81 ug/m^ ) , hexane (89 
ug/m^), benzene (79 ug/m^ ) , toluene (203 ug/m^ ) and the xylenes (190 
ug/m^ ) . 

From these results, the odour above the manhole appears to 
be due to total reduced sulphur compounds [i.e. one or more of the 
following: hydrogen sulphide, methyl mercaptan, ethyl mercaptan, 
dimethyl sulphide, dimethyl disulphide, carbonyl sulphide or carbon 
disulphidel and/or some aromatic organics. Since this monitoring 
was essentially an 'in-situ' type of measurement exercise, none of 
the Ministry of the Environment Standards, Criteria or Guidelines 
for air quality would be applicable. However, even if they were 
applicable, the measured concentrations were still less than those 
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established by the Ministry- For example, the point of impingement 
Standard (a half-hour average) for benzene is 10,000 ug/m^; for 
toluene, 2,000 ug/m^; and for xylenes, 2,300 ug/m^. The Ministry's 
one-hour air quality Criterion for CO is 30ppm. 



17 



4 . Summary ^ 

Mobile Air Monitoring Unit U2 conducted an ambient air 
survey in the vicinity of the Brock West Landfill site, in 
Pickering, from March 24 to April 1, 1987. The main objectives of 
this survey were to establish air quality parameters in the vicinity 
of this active landfill site; to perform active monitoring during 
periods of odours; to attempt to identify the odours; and to acquire 
air quality data downwind of the landfill gas burner complex at 
times when Mann Testing Laboratories Limited were conducting their 
environmental and characterization tests of the third burner unit. 

From the 84 hours of monitoring at the Pickering Works 
Centre, no contaminant concentrations were found to be in exceedance 
of the Ministry's applicable Air Quality Standards, Criteria or 
Guidelines. In addition, during periods of odour, no measurable 
concentrations of total reduced sulphur compounds were recorded. 
From the 14 gas chromatographic samples acquired downwind of the 
landfill area, the total organic concentrations ranged from 84 to 
348 ug/m^ with the alkanes and aromatics comprising approximately 
52% and 31% of these totals respectively. An average of 47 
different organics were detected in these samples and 78 to 87% of 
the total peak areas were identified. The maximum range for the 
concentration of any individual organic was only 50 to 60 ug/m^. 

From the 73 hours of monitoring at the Liverpool site near 
Halsey Lane, no contaminant concentrations were found to be in 
exceedance of the Ministry's applicable Air Quality Standards, 
Criteria or Guidelines. During periods of odour at this site, no 
measureable concentrations of total reduced sulphur compounds were 
recorded. From the 10 VOC samples acquired at this site, 2 were 
contaminated by vehicular emissions and as for the other 8, the 
total organic concentrations were low ranging from 1 to 69 ug/m^ 
(an average of only 22 ug/m^). Again, 72 to 86% of the total peak 
area from these chromatograms were identified and only 9 to 34 
different organics were identified. 

On March 25, on-site active monitoring downwind of the 
burner complex and landfill area was undertaken. [Mann Testing 
Laboratories Limited were also active with their characterization 
and environmental monitoring programme on this date.) The monitoring 
site was approximately 400 metres west of the burner complex. 
Between the burner complex and the monitoring unit, a considerable 
amount of vehicular traffic was present. There was no strong or 
persistent odour detected by the staff at the monitoring unit and 
monitoring was conducted both in the morning and afternoon. From 
the 3.2 hours of common contaminant data and 2 half-hour VOC samples 
acquired during the morning programme, the vehicular emission 
contamination was obvious with little else being detected. From the 
afternoon monitoring, only 14 distinct organics were confirmed in 
the VOC sample and the total organic concentration was only 29 
ug/m^. For the common contaminants, no total reduced sulphur 
compounds were detected and the maximum one-hour average 
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concentration of total hydrocarbons was 2.58ppm. 

During the evening of March 24, sampling was conducted 
approximately 1 metre above the first manhole south of the Third 
Concession on Valley Farm Road. Strong odours of decomposing 
garbage were detected by the staff at this site and high 
concentrations of carbon monoxide, total hydrocarbons and total 
reduced sulphur compounds were measured. For these three 
contaminants, the respective maximum instantaneous concentrations 
were 46.6, 59.1 and O.llppm and their respective maximum one-hour 
concentrations were 19.3, 41.0 and 0.02ppm. From the analyses of 
the two gas chromatographic samples collected above this manhole, 
the total organic concentrations were 1551 and 2225 ug/m^ with the 
alkanes comprising 56% of these concentrations and the aromatics 
30%. The more dominant individual organics were the low boiling 
alkanes and aromatics (benzene, toluene and xylenes! with individual 
concentrations up to 200 ug/m^ . This exercise was an 'in-situ' 
monitoring study and as such, none of the Ministry's Standards, 
Criteria or Guidelines for air quality would apply. However, even 
if they were applicable, the measured concentrations were still less 
than those established by the Ministry. The odour above this 
manhole was similar to that detected downwind of the landfill site, 
however in this case it was much stronger. From these results, it 
appears that the odours could be composed of some reduced sulphur 
compounds and/or some aromatic organics. 

In conclusion, over a week of air quality monitoring was 
performed in the vicinity of the Brock West Landfill site and from 
all of the acquired data, no applicable Ministry of the Environment 
Air Quality Standards, Criteria or Guidelines were exceeded for any 
of the measured contaminants. Odour was detected by the staff in 
the Liverpool/Halsey Lane area and at the Pickering Public Works 
yard at the west end of Dersan Street. However no appreciable 
concentrations of total reduced sulphur compounds or any other 
gaseous contaminant were measured at either locale. 



19 



APPENDIX the data 



20 



Table J 
THE mSTSUHEHTATIOH OF MOBILE Alfi MOKITOBING UKIT 12 

Analytical Full Scale 



iDstrunent 


Manufacturer 


Technique 


Sensitivity 


THC, OH, 


Ingenieur- 


Dual Elaine 


50 ppai THC 


TH-H analyzer 


ProduUiooS'Gruppe 
Muocbes IIPHI BS-t 


ionization 


(as m\ 


fl2S.S02,NOx 


Hartnann i Braun 


m 


IB 


sources 
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TBS 


Honitor labs 8S50 


Fluorescence 


0.5 ppn K2S 


analyzer 


c/vHL Via 






sm 


Honitor Labs S350 


Fluorescence 


1 . Q ppn S02 


analyzer 








XOx, mi. NO 


Monitor Labs SS(Q 


Cheni- 


1.0 ppn NOs 


analyzer 




Luninescence 


(as 1(021 


CO analyzer 


Therno Electron 


Gas Filter 


100 ppn CO 




FU 


Correlation 




03 analyzer/ 


Dasibi 1Q03-AAS 


l)V 


1.0 ppn 03 


source 




Absorption 




CO k THC 


Hatheson 


Conpressed 


K/A 


sources 




Gas 




Gas 


HP SSSQ Dual 


Flaae lon- 


as set per 


Chronatograph 


Capillary Colunin 


izatioD Det. 


calibrations 




Meteorological 


Instruaentation 




Instrunent 


Manufacturer 


Scale 


** Vind speed 


Laobrec 


It GnBH 


luu/hr 


'* ifind direction 


Laabrec 


It GufiH 


degrees 


Teitperature 


Veather 


Measure IVMI U2] degrees Celsius 


HuBidity 


MM-HM-11P 


absolute & V 


Barosetric pressure VM-BH70-B212 


niUibars 


Solar Badiation 


VH Star 


Pyranoneter 


nillivatts/cn2 



** Tbese instruments are located on top of a 10 netre retractable tower 
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Table 2 



Characteristics of the Organics Measured by the Gas Chromatographic Systems of HAMU 12 
All concentratioDS are in terirs of ug/m^ [aiicrograas per cubic uetrel 
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Guidelines 






or 




DetectioQ 


Provisional 




Limits 
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5 CYCLOPROPANE 









6 2-METHYLPROPANE 
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10 1,3-B[;TADIENE 









11 BUTANE 
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28 
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29 
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34 
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37 
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40 
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42 


2,2-DIHETHYLPENTANE 







43 
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44 
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45 
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H 


BENZENE 







47 
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50 
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51 
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CARBON TETRACHLORIDE 
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ISOHEPTANE 
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3,3-DICHLOROPROPYLENE 
TRICHLOROETHYLENE 
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58 


2,2,4-TRIHETHYlPENTANE 


0.2 




59 


1-HEPTENE 


0.3 
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0.2 




61 


tra!is-2-HEPTESE 


0.3 
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0.2 




63 
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64 
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65 
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0.3 




66 
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71 
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73 
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73 
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74 


c-l,3-DIMETHYLCYCL0HEXANE 


0.2 
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76 
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77 
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78 
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0.4 
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79 
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BO 
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81 


TETRACHLOROETHESE 
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82 
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85 
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87 
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0.1 




86 
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89 
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0.3 
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0.3 
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91 
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94 3-HETHYLOCTANE 
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95 STYRENE 


O.S 
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0.3 
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0.3 
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OJ 
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0.3 
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OJ 
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0.3 
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0.3 
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0.5 
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0.1 
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0.3 
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0.3 


131 UNDECAME 


o.a 


135 inS-TETRAMETHYLBENZENE 


0.6 


136 123METRAHETHYLBENZENE 


0.6 


W l,3-DIISOPROPYL3£NZENE 


O.B 


138 1234TETHAKYDRONAPHmLENE 


0,6 


139 1M-DIIS0PR0PYLBEN2ENE 


0.8 


HO NAPHTHALENE 


0.8 


Ml DODECANE 


1.3 



36 13] 



22.5 lAl 



n-BUTYLBENZENE 

O-DIETHYLBENZENE 

t-DECALIN; BICYCLOiT TOlDECANE 

c-DECAUN; BICYaOH,4,0lDECAKE 

•n-UNDECASEV- HENDECANE 

ISODURENE 

PREHNITENE 

'1,3-BIS(1-M£THYL£THYL I BENZENE* 

TETRALIN 

• 1 , <-BIS 11 -METHYLETHYL 1 BENZENE* ; 

»n-DODECANE* 



ISOPROPYLCUMENE 






NOTES: (11 Standard 

121 Guideline 

(31 Provisional GuideliQe 

Ml Provisional Guideline for suai of o-, 3i-, & p-Xylenes 



(Al Ambient Air Quality Criterion based on a 2<-hour average concentration 

(Bl Aibient Air Quality Criterion based on a l-hour average concentration 

(please note; if the maximuni 1-hour average concentration of a contauiinact is LESS than the Criterion 
concentration based on a 2<-hour average, then that Criterion has NOT been exceeded.! 

TW - Time Weighted Average for a Eotial 8-hour workday and a 10-hour workweek, 

to which nearly all workers may be repeatedly exposed without adverse effect. 

STEL - Short Tens Exposure Limit - concentration to which workers can be exposed 
for a short period of time [15 minutes) without adverse effect. 



Denotes name approved by the International Union of Pure and Applied Cheiistry imPACI. 
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Table 3 
BROCK WEST LANDFILL SITE '87 SURVEY 
Monitoring Periods and Site Information - MAMu#2 



Monitoring Start Duration Site Comments 

Period* Time (hrs) Location** 

B242 15:12 1.2 PWC Upwind data 

B243 18:07 2.4 VFR Manhole - Source data 

B244 21:30 7.1 LPR Overnight monitoring 

B252 08:21 1.9 BWLS On-site - downwind 

B253 11:03 4.9 LPR Background data 

B254 17:19 1.3 BWLS On-site - downwind 

B255 21:40 7.8 LPR Overnight monitoring 

B262 07:27 9.3 PWC Downwind - Landfill area 

B263 16:53 12.2 PWC Overnight monitoring 

B272 05:49 2.6 PWC Calm meteorological cdns 

B273 09:31 6.9 LPR Calm meteorological cdns 

B276 18:17 58.8 PWC Weekend monitoring 

B303 09:01 9.0 LPR Downwind - Landfill area 

B304 18:22 10.8 LPR Overnight monitoring 

B312 05:40 1.2 LPR Snow and Freezing Rain 

B313 07:27 10.3 LPR Snow and Freezing Rain 

B314 17:43 3.5 LPR Snow and Freezing Rain 

B31 5 21:16 11.5 LPR Overnight monitoring 



* - in the designation of monitoring period Bxxy; 'B' refers to 
mobile air monitoring unit #2, 'xx' refers to day of the month, and 
■y' refers to the data acquisition episode of the day. 

** - in the designation of site location; 'PWC refers to the 
Pickering Works Centre, 'VFR' refers to the Valley Farm Road site, 
'LPR' refers to the Liverpool Road site and 'BWLS' refers to the 
Brock West Landfill site. 
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TABLE 4 
COMMON CONTAMINANTS 

Overall Average Ground Level Concentrations (units - ppm) 

Monitoring Duration Wind Spd. 

Period (Hrs) CO TRS THC S02 NOx 03 & Dir. 



B242 


1 .2 


0.10 


nd. 


1 .35 


nd. 


0.05 


0.04 


2507 


B243 


2.4 


9.88 


0.009 


25.81 


nd. 


0.08 


0.02 


0502 


B244 


7.1 


0.16 


nd. 


1 .58 


nd. 


0.03 


0.03 


0101 


B252 


I .9 


0.49 


nd. 


NA 


nd. 


0.07 


0.02 


1102 


B253 


4.9 


0.65 


nd. 


NA 


nd. 


0.06 


0.02 


1305 


B254 


1 .3 


0.15 


nd. 


2.15 


nd. 


0.04 


0.03 


1018 


B255 


7.8 


0.34 


nd. 


NA 


nd. 


0.03 


0.02 


2710 


B262 


9.3 


0.48 


nd. 


NA 


nd. 


0.07 


0.01 


2410 


B263 


12.2 


0.82 


nd. 


NA 


nd. 


0.10 


0.01 


2503 


B272 


2.6 


0.88 


nd. 


NA 


nd. 


0.10 


0.01 


1900 


B273 


6.9 


0.86 


nd. 


NA 


0.014 


0.08 


0.01 


1904 


B276 


58.7 


0.51 


nd. 


NA 


0.005 


0.03 


0.01 


1003 


B303 


9.0 


0.57 


nd. 


NA 


nd. 


0.04 


0.01 


3405 


B304 


10.8 


0.18 


nd. 


1 .36 


0.006 


0.01 


0.01 


3507 


B312 


1 .2 


0.20 


0.003 


NA 


0.009 


0.01 


0.01 


NA 


B3U 


10.3 


0.23 


nd. 


1 .82 


nd. 


0.01 


0.01 


NA 


B314 


3.5 


0.32 


0.003 


NA 


nd. 


0.01 


0.01 


NA 


B315 


11 .5 


0.60 


0.002 


NA 


nd. 


0.02 


0.01 


NA 


Max 


imum One -Ho 


ur Average Ground Level Concentrations 






Monitoring 


















Period 


CO 


TRS 


THC 


SO 2 


NOx 


03 





B242 





n 


nd. 


1 .36 


nd. 


0.05 


0.04 


B243 


19 


32 


0.015 


41 .02 


nd. 


0.12 


0.02 


B244 





20 


nd. 


1 .58 


nd. 


0.04 


0.04 


B252 





60 


nd. 


NA 


nd. 


0.07 


0.02 


B253 





91 


nd. 


NA 


nd. 


0.08 


0.04 


B254 





16 


nd. 


2.58 


nd. 


0.04 


0.03 


B255 





59 


nd. 


NA 


nd. 


0.06 


0.03 


B262 


1 


03 


nd. 


NA 


nd. 


0.10 


0.01 


B263 


1 


32 


nd. 


NA 


nd. 


0.15 


0.01 


B272 


1 


03 


nd. 


NA 


nd. 


0.13 


0.01 


B273 


1 


18 


nd. 


NA 


0.037 


0.11 


0.01 


B276 


2 


09 


nd. 


NA 


0.016 


0.20 


0.03 


B303 


1 


97 


nd. 


NA 


nd. 


0.13 


0.01 


B304 





25 


nd. 


2.88 


0.012 


0.01 


0.01 


B312 





21 


0.004 


NA 


0.010 


0.01 


0.01 


B313 





40 


nd. 


4.02 


nd. 


0.02 


0.01 


B314 





35 


0.003 


NA 


nd. 


0.01 


0.01 


B315 


2 


03 


0.003 


NA 


nd. 


0.08 


0.01 



•k 



* - in the designation of wind speed and direction, the first two 
digits represent the wind direction to the nearest 10 degrees and the last 
two digits represent the wind speed in km/hr lie. a 5 km/hr wind blowing 
from 244 degrees would be given as 2405). 

nd. - not detected above detection limit of analyzer; for TRS, less 

than 0.002 ppm; for S02 less than 0.01 ppm. 
NA - data not available. 
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TABLE 5 
DATA ACQUIRED AT THE PICKERING WORKS CENTRE 



All units ug/iii3 laicrograins per cubic netre! 



Monitoriag Period 


B242 


B242 


B242 


B262 


B262 


B2e2 


3262 


B262 


B262 


B263 


B263 


B263 


B263 


B272 


B272 


B276 


B276 


Date 


MAR 24 


MAE 24 


MAR 24 


HAfi 26 


MAR 26 


MAR 26 


MAB 26 


MAR 26 


MAR 26 


MAR 26 


MAB 26 


MAR 26 


MAR 26 


MAR 2T 


MAR 27 


MAR 27 


MAR 27 


Start Time (1/2 hr Saaiplesl 


13:40 


U:43 


1S:43 


07:22 


08:25 


09:26 


14:01 


15:01 


16:01 


17:03 


18:03 


19:03 


20:03 


06:05 


06:59 


18:21 


19:38 


! PROPANE 


M.2 


3.3 


6.7 


U.8 


13.1 


10.6 


9.6 


10.6 


9.1 


12.4 


12.5 


13.7 


16.4 


22.4 


22.7 


9.9 


20.7 


PROPYSE 








0.6 


0.5 
















0.6 








0.7 


2-METHYLPROPANE 


3.4 


1.8 


3.6 


10.9 


13.9 


8.4 


7.4 


4.9 


5.4 


9.1 


8.0 


9.0 


14.0 


14.4 


15.8 


8.1 


10.2 


CHLOROETHENE 




























1.5 


1,9 






1 -BUTENE 


1.5 




1.7 


4.3 




1.4 








1.9 




3.0 






2.8 




3.8 


BUTANE 


11.1 


4.3 


8.7 


19.5 


11,6 


9.0 


8,3 


8.5 


8.9 


12.5 


13.8 


18.8 


27.8 


24.5 


22.1 


18.9 


24.7 


2-METHYLBlITANE 


5.6 


3.4 


6.2 


19.8 


9.0 


6.3 


4.9 


5.4 


6.4 


9.2 


12,2 


15.6 


21.2 


18.5 


15.4 


17.4 


20.9 


l-PENTENE 








1.1 
















0.7 


1.0 


1.1 


0.7 




0.9 


PENTANE 


3.1 


2.0 


3.3 


13.7 


6.1 


3,9 


3.2 


3.3 


3.9 


5.7 


7.1 


9.0 


11.0 


11.7 


9.7 


11.1 


11.8 


TRANS-2-PEHTENE 








2.1 


OJ 










41.6 


O.B 


1.3 


1.7 


2.1 


1.3 




1.5 


o I) CIS-2-PENTENE 








1.0 
















0.6 


0.8 


0.9 


0.6 




0.7 


DICHLOROM ETHANE 








6.6 


15.8 


11,5 


5.1 


3.4 


4.2 


5.9 


5.1 


4.0 


6.1 


a. 3 


8.9 




4.4 


2-M£THyL-2-BUTENE 






S,fi 


2.S 


0.9 












t.O 


0.8 


2.0 




0.8 




0.7 


2,2-DIMETHyLBUTANE 








1.9 
















0.7 


0.9 




0.9 




1.0 


CYCLOPENTANE 








1.5 


0,7 


0.5 








0.7 


Q.t 


1.1 


1.4 




1.2 




1.6 


2,3-DIMETHYLBUTANE 








2.! 


1,0 


0.7 








0.8 


0.9 


T.3 


1.7 




1.4 




2.1 


2-HETHYLPENTANE 


2.3 


1.8 


2.1 


8,7 


4,2 


3.3 


2.2 


2.2 


2.5 


3.8 


3.8 


5.4 


7.8 




6.5 




9,8 


3-METHYLPENTANE 


1.4 


1.1 


1.5 


6.9 


3.9 


2.7 


1.7 




1.9 


2.9 


2.8 


4.5 


6.3 




5.1 




7.8 


HEXANE 


1.8 


2.2 


2.0 


10. 1 


7.1 


4.4 


3.0 


2.6 


2.9 


4.5 


4.0 


6,4 


9.9 




7.8 




12,3 


TRICHLOROMETHANE 










t.l 












8.2 










11.4 




21 HETHYLCYCLOPENTANE 






M 


1.5 


2.2 


1.5 


1.0 


1.0 


1.1 


1.7 


1.7 


2.5 


3.3 




2.9 




3.8 


I,M-TRICHLOROETHANE 




2.6 


2.6 


3.2 


5.5 


4.0 


3.0 


2.4 


2.8 


4.1 


4.7 


4.4 


1.2 




5.1 




5.0 


BENZENE 


7.2 


1,9 


5.4 


9.3 


1.9 


3.5 


2.9 


2.7 


2.1 


4.0 


4,; 


6.0 


6.7 




5.4 




10.3 


TETRACKLOROMETHANE 










5.1 


























CYCLOKEXANE 








1.2 


1.0 


0.6 








0.7 


O.T 


0.7 


1.0 




1.3 




0.9 


2-METHYLHEXANE 




0.7 




3.S 


2.3 


1,4 


1.0 


0.8 


0.9 


1.5 


1.6 


2.4 


2.8 




2.7 




3.2 


2,3-DIMETHYLPENTANE 








I.S 


1.2 










0.9 


0,9 


t.3 


1.6 




1.4 




1.8 


3-METKYLKEXANE 




0.) 


fl.7 


3.7 


2.8 


1.6 


1.2 


1.0 


t.l 


1.8 


1,9 


2.8 


3.3 


4.0 


3.3 




3,8 



w 



TABLE 5 cont. 
DAW ACQUIRED AT THE PICKERING WORKS CENTRE 



AH units ug/i3 tnkrograns per cubic netre! 



Honitoring Period 


B212 


3242 


B242 


B262 


B262 


6262 


B262 


B262 


B262 


B263 


B263 


B263 


B263 


B272 


B272 


B276 


B276 


Date 


MAR U 


HAR 24 


HAR 24 


MAR 26 


HAR 26 


MAS 26 


HAB 26 


MAR 26 


MAR 26 


MAR 26 


MAR 26 


MAS 26 


HAR 26 


MAR 27 


MAR 27 


HAR 27 


MAR 27 


Start Time 11/2 hi Samples) 


I3:t0 


H:43 


15:43 


07:22 


08:25 


09:26 


14:01 


15:01 


16:01 


17:03 


18:03 


19:03 


20:03 


06:05 


06:59 


18:21 


19:38 


TRICHLOROETHENE 










14.5 


5.4 


















4.1 






1-HEPTENE 








1.1 


fl.l 


















1.0 








31 U.^TRIMETHYLPENTANE 








2.3 


2.3 


1.6 


1.0 


1.0 


1.1 


2.0 


2.3 




3.8 




2.9 




4.3 


HEPTANE 




0.7 


0.6 


3.3 


3.0 


1.7 


1.4 


1.2 


1.2 


2.2 


2.2 




3.8 




3.8 




3.3 


METHYLCYCLOHEXANE 








2.S 


t.9 


1.3 


0.8 


1.3 


0.9 


2.3 


1.8 




4.0 




3.6 




1.7 


2,5-DIMETHYLHEXANE 


























0.7 




0.6 




0.6 


1-CHLOROPENTANS 








1.4 












0,9 






1.7 




1.4 






TOLUENE 


1.} 


3.5 


5.7 


51.9 


45.4 


22.5 


13.4 


11,0 


12.3 


21.4 


21.8 


23.6 


29.9 


34.2 


39.1 


21.3 


26. S 


2-METHYLHEPTANE 








2.t 


1.5 


0.9 


0.7 


1.3 


0.6 


1.9 


1.1 




3.2 




2.4 




1.4 


^HETHYLHEPTANE 






























0.6 






3-METHYLHEPTANE 








2.5 


1.7 


1.0 




1,2 




1.7 


1.1 




2.8 




2.3 




1.8 


OCTANE 






0.i 


3.4 


2.8 


1.5 


1.1 


3.4 


1.1 


3.9 


1,7 




6.4 




4.3 




1.8 


n TRANS 12DIMETHYLCYCL0HEXAN 






fl.7 


3.7 


3.1 


1.6 


1.2 


3.7 


1.2 


4.3 


1.8 


12.3 


7.0 




4.7 




1.9 


ETHYLCYCLOHEXANE 








1.2 


1.4 






1.7 




1.2 






2.0 




1.2 






ETHYLBENZENE 


2.0 


1.9 


3.6 


5.2 


5.5 


3.6 


2.4 


2.6 


2.2 


5.0 


3,6 




7.2 




8.2 




5.4 


M/P-XYLENES 


6.0 


5.2 


10. 1 


18.3 


15.4 


10.3 


5.9 


7.4 


5.3 


12.8 


9.3 


14.4 


17.7 


17.0 


20.7 


10.2 


16.1 


(-HETHYLOCTANE 








3.1 


1.8 






1.1 






0.7 




2.0 




1.6 




0-8 


2-HETHYLOCTANE 








3.1 


J.J 






1.1 




1.3 


0.7 




2.0 




1.6 




0.8 


3-METHYLOCTANE 








3.3 


t.8 






1.1 




















STYRENE 








1.9 


1.5 


0.7 








1.1 


0.8 




1.9 




1.3 


0.7 


1.1 


0-XYLENE 


1.3 


1.2 


2.5 


5.9 


5.0 


3.0 


1.9 


2.5 


1.6 


3.9 


3.0 




6.1 




6.4 


3.6 


5.7 


I-NONENE 








2.5 


1.5 
















1.3 




t.2 






51 NONANE 


1.1 


1.5 


1.7 


21,0 


10.5 


2.9 


1.9 


4.6 


1.4 


4.4 


2.1 




7.4 




S.6 


1.5 


2.3 


PROPYLBENZENE 




















0.7 






1.7 




1.8 


1.0 


2.0 


3-ETHYLTOLUENE 


1.8 




1.3 


5.4 


4.2 


2.1 


0.3 


2.0 




2.8 


2.3 




4.2 




7.1 


2.4 


4.8 


1,3,5-TRIMETHYLBENZENE 








2.4 


1.8 


1.6 








1.7 






1.5 




1.9 




2.1 


2-ETHYL TOLUENE 








2.4 


1.9 
















3.0 




2.2 


1.0 


2.1 



TABLE 5 cont. 
DATA ACQUIRED AT THE PICRERrNG WORKS CENTRE 



All units ug/iii3 dnicrograms per cubic metrel 



Monitoring Period B2U B2(2 B2<2 mi 8262 B262 B262 B263 B262 8263 B263 B263 B3fi3 B272 B272 B276 B276 

Date MAfi 24 MAR 2* HAK 2\ MAR 26 MAR 26 MAR 26 MAR 26 MAR 26 MAR 26 MAR 26 MAR 26 MAfi 26 MAE 26 MAR 27 MAR 2T MAR 27 MAR 27 

Start Time 11/2 hr Samples! 13:^0 H;43 15;U 07:22 08:25 09:26 H;01 15:01 16:01 17:03 18:03 19:03 20:03 06:05 06:59 18:21 19:38 






1,2,4-TRIMETHYLBENZENE 2.8 1.1 2.7 7.5 5.3 3.6 

DECANE 3.5 3.1 4.7 8.9 12,9 5.1 

1,2,3-TRIMETHYLBENZSNE 1.6 3.5 1.8 

1 IS0PROPYL4METHyLBEiNZEflE 3;0 6.5 t .9 

BOTYLBENZENE 2.7. 1.2 

miCm 4.5 3.B 6.0 10.2 15.0 5.5 

DODECANE 2.7 4.8 3.5 



Total Compounds Identified 21 22 2! 57 S3 40 

Area \ Identified Peaks 81 80 67 79 79 86 

Total Hydrocarbons ug/B3 79.9 47.'7 87.3 347.6 298.3 154.8 

Alkanes ug/ni3 55.0 30.3 48.3 181.9 134.6 72.2 

Cycloalkanes ug/ni3 0.0 0.0 1.4 15.0 10.1 5.5 

Alkenes ug/iii3 1.5 0.0 2.2 14.5 4.1 1.4 

Cycloalkenes ug/si3 O.O 0.0 0.0 Q.O 0.0 0.0 

Alkynes ug/ai 0.0 0.0 0.0 0.6 0.5 0.0 

Arouatics ug/mS 23.4 14.8 32.8 119.4 99.5 54.8 

Chlorinated Alkanes Gg/iii3 0.0 2.6 2.6 11.2 34.7 15.5 

Chlorinated Alkenes ug/Bi3 0.0 0.0 0.0 5.2 14.5 5.4 

Chlorinated Aromatics ug/in3 0.0 0.0 0.0 0,0 0.0 0.0 

Benzene:£thylbenzene 3.6 1.0 1.5 1,8 0,9 1.0 

Toluene :Ethylban!ene 1.1 1.8 1.6 9.9 8,2 6.2 

Xylenes :Ettiyibenzene 3.7 3.4 3.5 4.6 3,7 3.7 



0.8 
2.2 



30 



91,2 
52.5 
3.0 
0.0 
0.0 
0.0 
27.5 
3.1 
0.0 
O.O 

1.2 
5.7 
3.3 



2.3 

3.5 

1.3 



3.2 



35 



107.2 
62.0 
7.6 
0,0 
Q.O 
0.0 
31,7 
5.7 
0.0 
0.0 

1.0 
4.2 
3.8 



1.5 



27 
84 

83.7 
50.0 
3.2 
0,0 
0.0 
0.0 
23.5 
7.0 
0.0 
O.O 

0.9 
5.6 
3.1 



4.5 
1.8 



U 



(5 



174.3 

91.5 

10.9 

2.6 

0,0 

0,0 

58.4 

10.9 

0.0 



0.8 
4.3 
3.3 



1.8 

2.7 

0.9 



I.S 



42 



160.3 

86.2 

6.8 

1.8 

O.O 

0.0 

47.6 

18.0 

0.0 

0.0 



6.0 
3,4 



5.1 
4.5 
2.2 
1.6 
1.4 

5.5 
2.0 



57 
78 

264.8 

145.2 

28.1 

8.6 

0.0 
0.0 
73.0 
10. 
0.0 
0.0 

1.4 
5.4 
1.4 



4.1 

6.5 

3.7 



6.4 



53 



298.8 

169.6 

18.6 

7.5 

0.0 

0.6 

87.4 

15.1 

0.0 

0.0 

0.9 
4.2 
3.3 



3.4 

9.7 
2.1 

3.2 



7.0 
3.7 



58 
S3 

314.4 

172,4 

15.3 

8.2 

0.0 

0.0 

89.2 

25.9 

3.4 



1,0 
4.9 
3.3 



4.7 
9.2 

3,9 
6 

2 
5 



58 
83 

312.7 

161.4 

15.0 

7.5 

0.0 

0.0 

104.4 

15.4 



0.7 
4.8 
3.3 



1.9 
2.1 



2.6 



45 

85 

210,4 

115,9 

9.2 

6.4 

0.0 

0.0 

53,4 

25,5 

0.0 

0,0 

1.9 
5.4 

3.5 



7.2 
5.5 
3.0 

2.1 

6.7 
2.2 



52 
87 

277.4 
161.2 
9.9 
7.5 
0.0 
0.7 
88.7 
9.4 
0.0 
0,0 

1.9 

5.0 
4.0 



2,& 


14.5 
0.5 


7.6 


3.8 


3.6 


2.3 


2.5 


2.8 


2.7 


3.* 


10.9 
3.4 


9.4 
4.2 


1.9 


1.5 


0.9 


1.2 


0.8 


1.0 


5.8 


21.5 


26.5 


1.9 


1.9 


2.0 


1.7 


2.1 


2.6 


3.5 


17.9 

Q.8 


23.9 
1.3 


1.2 


1.2 


1.5 


1.1 


1.9 


2.3 


2.1 


9.9 
1.3 


U.l 

2.6 


0.8 


1.0 


l.Q 


0.8 


1.2 


1.5 



Table 6 



Monitoring Period B244 B273 B303 B304 B304 B313 B3I3 B3M B3H B314 

Date HAB 25 HAfi 27 HAB 30 HAS 30 MAS 30 MAS 3! MAS 31 HAfi 31 MAS 31 HAS 31 

Start Tine II/2 hr Sanplesl 04:46 16:24 08:33 17:52 20:17 07:31 08:31 17:34 lfi:45 20:04 



1 PEOPAKE 
PKOPYHE 

2-METHYLPEOPAHE 
CHLOBOETHEKE 
I-BUTEKE 
BUTAKE 

2-METHYLBUTAHE 
1 -PENTEHE 

PEHTAHE 2.1 9.9 U.l 0.8 1.0 l.Q 0.8 1.2 1.5 0.5 

TEAJ(S-2-PEKTEI(E 

n CIS-2-PEHTENE 0.7 1.3 

DICHLOBOMETHANE 6.5 

2-HETHYL-2-BUTElfE 
2.2-DIMETHYLflUTAKE 
CYCLOPEHTAKE 
2,3-DIMETHYLBUTANE 

2-METHYLPEHTAIfE 1.7 7.2 9.0 0.6 1.0 0.8 0.5 

3-METHYLPEHTAKE 
HEXAKE 
TBICHLOfiOHETHAKE 

21 METHYLCYCLOPENTANE 
1J,I-TBICHL0S0ETHANE 

BEHZEHE 2.4 8.B 5.7 2.6 2.0 1.8 1.7 2.{1 1.9 2.7 

TETBACHLOBOMETHAHE 
CYCLOHEXANE 
2-METHYLHEXA14E 
2,3-DIMETHYLPEI(TANE 
3-METHYLHEXANE 
TBICHLOSOETHEKE 
1-HEPTEHE 

31 2,2,4-TEIHETHYLPEHTAHE 

HEPTANE 0.9 2.8 2.3 1.5 

HETHYLCYCLOHEXANE 

2,S-DIMETHYLHEXAKE 

l-CHLOEOPEJTTAHE 

TOLUENE 9.6 22.2 12.6 2.7 4.5 1.9 1.1 1.3 2.5 2.3 

2-HETHYLHEPTANE 

4-HETHYLHEPTANE 

3-METHYLHEPTANE 

OCTANE 







3.1 










0.8 


1.0 










1.6 


2.2 










1.5 


1.9 








1.7 


7.2 


9.0 


0.6 


1.0 


0.8 


1.3 


5.1 


6.0 




0.6 




2.1 


7.3 


7.7 


0.7 


1.5 


0.7 


0.7 


2.8 
3.5 


2.9 








2.4 


8.8 
0.7 


5.7 


2.6 


2.0 


1.8 


0.8 


2.6 
1.4 


2.6 

1.3 




1.3 




C.9 


3.0 


2.3 




1.5 





0.7 


3.4 


2.7 


0.9 


2.8 


2.3 




1.8 


0.9 


9.6 


22.2 


12.6 




1.5 


0.7 




1.6 


1.1 


0.7 


2.1 


0.8 



0.9 


1.1 


1.3 


9.6 


fl.I 


O.S 


O.l 


1.0 


1.0 
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Table 6 coot. 














HoDitorlng Period 


62U 


B273 


B303 B304 


B304 


B313 


8313 


B314 


6314 


B314 


Date 


MAE n 


MAS 27 


MAE 30 HAS 30 


MAE 30 


HAS 31 


HAE 31 


HAS 31 


MAE 31 


MAS 31 


Start Time 0/2 tir Samples! 


04:46 


U:24 


08:33 17:52 


20:17 


07:31 


08:31 


17:34 


18:45 


20:04 


\\ TaAJ(S12DIHETmCYCL0HEXAJi 


0,7 


2.3 


0.8 














ETHYLCYCLOHEXAME 




O.t 
















ETHYLBENZENE 


1.1 


S.D 
















H/P-XYLEKES 


5.1 


IS. 3 






0.7 




0.9 


0.9 


1.4 


<-KETHYLOCTAH£ 




0.7 
















2-HETHYLOCTAHE 




11.7 
















3-HETHYLOCTANE 




















STYHEHE 




U 
















0-XYLENE 


l.i 


5.3 
















1 -NOHENE 




















51 MOKAKE 




1.9 


3.T 














PEOPYLBENZENE 




1,5 
















3-ETHYLTOLUENE 


1.2 


4.0 
















1,3,5-TBIMETHYLBENZENE 




l.S 
















2-ETHYLTOLUENE 




1.7 
















1,2,4-TEIHETHYLBEN2ENE 


1.4 


6.0 
















DECAME 


1.3 


3.9 


5.2 














1,2,3-TEIMETmBENZEME 




2. a 
















1 ISOPEOPYHHETHYLflENZEME 




















BUTYLflEHZEHE 




l.i 
















61 UHDECAflE 




1.5 


1.6 














DODECANE 




2.1 


2.2 















Total CoaipouDds Identified 
Area \ Ideatified Peaks 

Total KydrocarboDS ug/Bt3 
AUanes ug/ii3 
Cycloalkanes ug/3t3 
AUenes tig/i[i3 
CycloaUeDes ug/a3 
AUynes tig/]ii3 
Aronatics i]g/in3 
Chlorinated Alkanes ug/g)3 
Chlarinated Alkenes ag/iD3 
Cblonnated Aronatics ug/B3 



26 


51 


34 


to 


14 


11 


9 


12 


12 


8 


80 


86 


32 


72 


77 


73 


75 


74 


77 


7S 


68.5 


227.3 


171.6 


16.3 


23.2 


13.4 


10.6 


15.2 


18.2 


9.9 


37.7 


129.1 


133.9 


11.0 


16.6 


9.0 


7.7 


11. 


12.9 


3.5 


1.5 


10.0 


6.8 


0.0 


Q.O 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


6.2 


12.6 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


O.S 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


n.i 


77.9 


IS. 3 


5.2 


6.6 


4.5 


2.9 


4.2 


5.3 


6.4 


6.5 


3.5 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 
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Table 7 



All units ug/n^ Inicrograins per cubic netrel 



DATA ACQUIEED ? THE HAMHOLE OK VALLEY FABM SOAD 


DATA ACQUIEED ON-SITE 






B243 


B243 




B252 


B254 




MAS 24 


MAE 24 




HAE 25 


HAB 2S 




18:02 


19:39 




09:02 


17:14 


1 PBOPAKE 


11.6 


21.5 


1 PBOPANE 


11 .8 


9.0 


P80PYKE 


0.6 




2-METHYLPEOPANE 


33.4 


l.i 


2-HETHYLPaOPAHE 


B2.Q 


66. S 


l-BUTENE 


5.'9 




CHLOROETHEME 


1.7 


3.2 


BUTANE 


1-U 


3.7' 


1-BUTEHB 


29,3 




2-METHYLBUTANE 


39.5 


2.3 


BtJTARE 


199.1 


186.2 


1 -PENTENE 


1 .8 




3 -METHYL- 1-8UTE8E 


6.0 


9.1 


PENTANE 


22.9 


1.2 


2-HETHYLBUTA](E 


164.7 


182.9 


TBANS-2-PENTENE 


3.7 




1 -PENTENE 


9.0 


12.7 


CIS-2-PE5TENE 


1.7 




PEXTADE 


iOl.4 


120.2 


2-METHYL-2-BUTENE 


S.6, 




11 2-METHYL-l,3-BUTADIEKE 


2.7 


15.4 


11 2,2-DIMETHYLBUTANE 


l.S 




TEAHS-2-PEKTENE 


20.8 


24.0 


CYCLOP ENTAKE 


2.7 




CIS-2-PENTEHE 


10.0 


11.9 


2,3-DIMETHYLBUTANE 


2.4 




DICHLOBOMETHANE 


4.2 




2-HETHYLPENTANE 


9.9 


ifl.9 


2 -METHYL- 2-BUTEHE 


33.6 


35.8 


3-HETHYLPENTANE 


7. 8 


0.5 


2.2-DIMETHYLBUTANE 


8.0 


10.9 


HEXANE 


9.9; 


0.9 


CYCLOPEKTAHE 


13,1 


18.1 


METHYICYCLOPENTANE 


3.:fl 




2,3-DIMETHYLBUTANE 


15.5 


23.1 


1,1,l-THICHL0R0ETHA(fE 


U 




2-METHYLPENTANE 


64.1 


97.8 


BENZENE 


U 


U 


3-METHYLPEMTAHE 


52.6 


83.0 


2-HETHYLHEXANE 


2,8 




21 l-HEXEKE 


1.9 


7.4 


21 2,3-DIMETHYLPENTANE 


l.S 




cis-l,2-DICHL0B0ETHEJ(E 


10.4 




3-HBTHYLHEXANE 


3.2: 




2-CHLOEOBUTANE 


10.7 


12.5 


TBICHLOEOETHENE 


3.9 




HEXAKE 


66.0 


112.8 


2,2,4-TaiMETHYLPENTANE 


2.1 




TEANS-a-HEXENE 


2,5 


4.0 


HEPTAKE 


2.S 




METHYLCYCLOPENTAJiE 


22.2 


40.6 


METHYLCYaOHEXANE 


1.0 




1,1,1 -TEICHLOBOETHANE 


2.8 




TOLUENE 


19.1 


2.5. 


BENZEXE 


27.6 


129.5 


2-HETHYLHEPTANE 


0-.7 




TETfiACHLOEQHETHAHE 


24.9 


59.9 


3-HETHYLHEPTANE 


1..0' 




CYCLOHEXAKK 


3.1 


6.9 


OCTANE 


HA 




3) 2-METHYLHEXANE 


20.5 


47.7 


31 TEANS12DIMETHYLCYCL0HEXAN 


0.9 




2,3-DiHBTHYLPENTANE 


10.4 


24.8 


STHYL8ENZENE 


2.6 


:l..l 


3-METHVLHEXANE 


22.6 


56.3 


M/P-XYLENES 


7,1 


3,3 


2,2,*-TRIHETHYLPENTANE 


14.2 


43.2 


0-XYLENE 


2.4 


0v9 


HEPTAKE 


15.2 


46.4 


DECANE 


1.3 




l-CHLOEO-3-METHYLBUTANE 


1.6 




UNDECANE 


2.1 




TBAJ(S-2-HEPTENE 


1.0 


2.8 








METHYLCYCLOHEXANE 


4.6 


14.9 








2,5-DIMETHYLHEXANE 


2.1 


7.7 


Total Compounds Identified 


38 


14 


l-CHLOBOPENTANE 


1.9 


7.(1 


Area \ Ideotified Peaks 


89 


73 


<I TOLUEME 


146.1 


260.7 


Total Hydrocarbons ug/!n3 


304.0 


29.4 


2-HETHYLHEPTAHE 


*-f 


18.9 


AUanes ug/in3 


231.7 


19.8 


i-HETHYLHEPTANE 


1.7 


6.3 


Cycloalkanes ug/iii3 


7.i 


a. 11 


3-METHYLHEPTAKE 


6.6 


26,2 


Alkenes ug/ii3 


2S.2 


0.0 


OCTANE 


3.8 


18.6 


CycloaUenes iig/iii3 


fl.O 


0.0 



■5S 



Table 7 cont. 



m\ ACQUIfiED ? THE HAJiHOLE OK VALLEY FABH ROAD 

B2n B243 

HAE n HAH 2( 

18:02 19:39 



THA](S!2DIMETHYLCYaOHEXAK 


(.1 


20.4 


ETHYLBENZEKE 


36.8 


70.9 


H/P-XYLHNES 


98.2 


212.0 


^-HETHYLOCTANE 




10.4 


2-METHYLOCTANE 




to. 2 


51 3-HETHYLOCTAME 


1.3 




STYBENE 




B.8 


0-XYLENE 


31.6 




NONAJfE 




7.6 


ISOPEOPYLBENZENE 


1.9 




PROPYLBENZENE 


4.1 




3-ETHYLTOHJENE 


15.1 


5.0 


*-ETHYLTOLUENE 


1.7 




1,3,5-TBIMETHYLBEMZEKE 


9.0 




2-£THYLT0LUEIiE 


6.3 




61 tert-BUTYLBENZENE 




2.6 


1,2,4-TSIMETHYLBE»2EHE 


22.9 




DECANE 


2.4 




1,2,3-TEIHETmBENZEKE 


10.7 




IISOPBOPYHHETHYLBENZEKE 


12.3 




I NOAM 


3.t 




BUTYLBENZEME 


5.) 




UNDECANE 


2.9 




1235-TETRAMETHYLBENZENE 


4.2 




!23*-TETEAMETHYLBENZENE 


5.7 




71 DODECANE 


2, J 





All units ug/m^ imicrograms per cubic metre! 
DATA ACQUIRED ON-SITE 





B252 


B254 




MAS 25 


HAR 25 




09:02 


17:14 


Aikynes ug/ii3 


0.0 


0.0 


Arosiatics ug/ia3 


36.1 


9.5 


Chlorinated Alkanes ug/in3 


1.1 


0.0 


Chlorinated Alkenes ug/ffl3 


3.9 


0.0 


Chlorinated Aronatics ug/in3 


0.0 


0,0 


Ben2ene:Ethylbenzene 


1.8 


1.8 


Toluene: Ethylbenzene 


7.5 


2.1 


Xylenes:EthylbeDzeDe 


1.0 


3.9 



Total Compounds Identified 
Area \ Identified Peaks 

Total Hydrocarbons ug/fi3 
Alkanes ug/m3 
Cycloalkanes ag/m3 
Alkenes ug/n3 
Cycloalkenes ug/Di3 
AUynes ug/m3 
Aronatics ug/m3 
Chlorinated Alkanes ug/m3 
Chlorinated Alkenes ug/m3 
Chlorinated Aronatics ug/m3 

Benzene:EthylbenzeDe 

Toluene:Ethylbenzene 
Xylenes:Ethylbenzene 



69 


50 


90 


65 


550.6 


2225.2 


876,1 


1229.3 


17.2 


100.9 


116.7 


123.0 


0.0 


0.11 


0.6 


0.0 


118.8 


689.5 


16,0 


79.3 


11.9 


3.2 


0.0 


0.0 


0.1 


I.I 


4.0 


3.7 


3.« 


3.0 



36 



TD 

148 



